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i Laminated polyester film for magnetic recording medium. 

i A laminated polyester film for a magnetic recording medium, which comprises a layer (A) of a 
polyester consisting essentially of a recurring unit of ethylene-Z6-naphthalenedicarboxyiate and 
layers) (B) of a copolyester composed mainly of a recurring unit of ethy1ene-2,6-naphthalenedicar- 
boxylate, the copolyester containing 1 to 5 % by weight of d [ethylene glycol component as the 
copolyester unit, the layer (A) being provided with the layers) (B) on one surface or both surfaces 
thereof, the laminated polyester film being biaxially oriented. Said laminated polyester is useful as a 
base film for a high-density magnetic recording medium. 
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Background f the Invention 
Field of the Invention 

The present Invention relates to a laminated polyester film for a magnetic recording medium, more spe- 
clflcally to a laminated polyester film for use as a base film for a high-density magnetic recording medium, 
e.g.. a base film for a metal tape or a flexible disk. 

Prior Art 

A biaxially oriented polyethylene terepht halate film has been hitherto known as a base film for a magnetic 
recording tape. A magnetic recording tape formed of such a base film has a low coercive force. It Is therefore 
necessary to decrease the tape thickness in order to make it possible to encase a longer tape in a cassette 
for recording of longer duration. However, when the tape thickness is decreased, there is a problem in that 
the running properties and durability of the tape deteriorate. 

There are therefore a number of proposals for use of a biaxially oriented polyethy1ene-2,e-naphthalene- 
uicarboxylate film having a high Young'e modulue as a base film for a magnetic recording tape. 

However, even if a magnetic recording tape is produced from the above polyethylene-2,e-naphthalene- 
dtaarboxylate film having a high Young's modulus and a low heat shrinkage, several problems occur when the 
thickness of the base film is decreased in order to achieve the long recording and reproduction and the Young's 
modulus of the base film is made higher by increasing molecular orientation through drawing. 

That Is, with an increase In the degree of orientation, voids are liable to be formed Interfaces between 
inert fine particles contained as a lubricant and a polymer. At the same time, the lubricant Is liable to drop off 
from the film surface to cause dust (foreign matter). The foreign matter may adhere to the film surface or may 
be caught in a coated web or a tape in the step of forming a magnetic recording tape to affect the electromag- 
netic conversion characteristics. 

It is increasingly desired to overcome the above problem as the recording density increases. 

Summary of the Invention 

It is an object of the present invention to provide a polyester film useful as a base film for a high-density 
magnetic recording medium. 

It is another object of the present invention to provide a polyester film useful as a base film for a high- 
density magnate recording tape or flexible disc. 

It is furtheranother object of the present invention to provides polyesterf Urn which can give a high-density 
magnetic recording tape almost free from deterioration of running properties and durability as well as elec- 
tromagnetic conversion characteristics when used as a base film which has a decreased thickness 

H is further another object of the present invention to provide an oriented polyester film, use of which as 
a base film permits to substantially prevent abrasion caused by a die coster and a calender treatment In pro- 
ducing a magnetic recording medium. 

According to the present invention, the above objects and advantages of the present invention will be ach- 
ievedbyalamlnatedpolyesterfllmfora magnetic recording medium, which comprises a layer (A) of a polyester 
consisting essentially of a recurring unit of ethylene-2,6-naphthalenedicarboxylate and layerfe) (B) of a copo- 
lyester composed mainly of a recurring unit of ethylene-2,6-naphthalenedicarboxylate. the copolyesterfa) con- 
taining 1 to 5 % by weight of diet hylene glycol component as the copolyester unit, the layer (A) being provided 
ented W °" * ***** 8urfece8 therBof ' the ll * mlnated Polyester film being biaxially otl- 

The present invention will be detailed hereinafter. 

Detailed Description of the Invention 

The laminated polyester film of the present Invention comprises a layer (A) of a polyester consisting es- 
sentially of a recurring unit of ethylene-2,6-naphthalenedicarboxylate and layers) (B) of a copolyester com- 
posed mainly of a recurring unit of ethylene-2,6-naphthalenedicarboxylate. 

, , Th *«• ***" >Un rormln 8 ,he la ver (A) consists essentially of a recurring unit of thyl ne-2,6-naph- 
thal nedlcarboxytate as described above, whll this polyester may contain diethyl ne glycol and/or oth rthlrd 
component as the polyester unit in a total amount of less than 1 % by weight, based on the polyester. 

Th above copolyester forming th layer(s)(B) is composed mainly of ethylene-2,6-naphthal nedicarb x- 
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ylate, and further contains, baaed on the copolyester, 1 1 5 % by weight, preferably 2 to 5 % by weight, of 
dlethyiene glycol as the copdyester unit Furth r, this copdyester may contain third component(s) as th co- 
pdyester unit in a total amount of I as than 1 % by weight 

Examples of the above third components) for forming the polyester and the copdyester indude aromatic 

5 dlcarboxytic adds such as terephthallc acid, IsophthaJlc add, dlphenylsutfbnedicarboxyllc add, 4.4'-dlphenyl- 
dlcarboxyllc add and benzophenonedlcarboxyllc acid; aliphatic dlcarboxyllc adds such as succinic add, adlplc 
add, sebadc add and dodecanedicarboxylic acid; alicydlc dicarboxylic adds such as hexahydroterephthalic 
add and 1,3-adamantanedicarboxylicacid; 1,3-propanediol, 1,4-butanedld, 1,6-hexanediol, neopentyl glycd, 
1,4-cydohexanedlmethand, ethylene oxide adduct of blsphenol A, and p-xylyiene glycd. 

10 When the amount of diethylene glycol component or third component as the polyester or copdyester unit 
is calculated, glycol or did component is defined as the residue which is formed by deleting two hydrogen 
atoms from two hydroxy! groups of the glycol or diol, and dicarboxylic acid component Is defined as the residue 
which is formed by deleting two hydroxy! groups from the dicarboxylic acid. 

The polyester forming the layer (A) and the copolyester forming the layer (B) may contain additives such 

15 as a stabilizer, a odorant and an antistatic agent. For improving the slipperiness of the film, the polyester and 
the co-polyester may preferably contain, as lubricants, a variety of Inert solid fine partldes to roughen the film 
surface. 

Examples of the above sdid fine partidea preferably indude (1) silicon dioxide and its hydrate, diatoma- 
ceous earth, siliceous sand and quartz; (2) alumina; (3) silicates containing at least 30 % by weight of an SI0 2 

20 component such as amorphous or crystalline day minerals, aluminosilicate, caldned products thereof, hy- 
drates thereof, chrysotile, zircon and fly ash; (4) oxides of Mg, Zn, Zr and 71; (5) sulfides of Ca and Ba, (6) 
phosphates of Ni, Na and Ca, monohydrates thereof and dlhydrates thereof; (7) benzoates of U, Na and K; 
(8) terephthalates of Ca, Ba, Zn and Mn; (9) tltanates of Mg, Ca, Ba. Zn, Cd, Pb, Sr, Mn. Fe, Co and NI; (10) 
chromates of Ba and Pb; (11) carbon such as carbon black and graphite; (12) glass such as glass powders 

25 and glass beads; (1 3) carbonates of Ca and Mg; (14) f luorite; (1 5) ZnS and (1 6) fine particles of heat resistant 
pdymer such as silicon resin, crossllnked acrylic resin, crosslinked polystyrene resin, crossllnked polyester 
resin, fluorine-containing resin and pdyimide resin. Further preferred are silicon dioxide, anhydrous silicic 
acid, hydrous slildc add, aluminum oxide, aluminum silicate, caldned products and hydrates thereof, mono- 
lithium phosphate, trilithium phosphate, sodium phosphate, calcium phosphate, barium sulfate, titanium oxide, 

so lithium benzoate, double salts and hydrates of these compounds, glass powders, days such as kaolin, ben- 
ton ite and terra abla, talc, diatomaceous earth and calcium carbonate. Particularly preferred are silicon diox- 
ide, titanium oxide and calcium carbonate. 

The average particle diameter of the above inert solid fine particles is preferably 0.02 to 0.6 urn, and the 
amount thereof is preferably 0.01 to 0.5 % by weight 

35 The pdyester and the copdyester used In this Invention can be produced by a method known per se. 

For example, the polyester to form the layer (A) can be produced by mixing predetermined amounts of 
2,6-naphthalenedicarboxyiic acid and ethylene glycol, directly esterifying the resultant mixture under atmos- 
pheric pressure or elevated pressure and further subjecting the resultant esterification product to melt- 
pdycondensatlon under reduced pressure. 

40 The copolyester to form the layer (B) can be produced in the same manner as above except that diethylene 
glycol is further used in a predetermined amount For producing the polyester or the copolyester according 
the above method, a catalyst and an additive may be used as required. 

The intrinsic viscosity of the pdyester and the copdyester, as measured in o-chlorophenol at 25° C, is 
preferably 0.45 to 0.90 dl/g. 

45 In the laminated pdyesterf llm of the present invention, the layer (A) of the polyester is provided with the 
layer (s)(B) on one surface or both surfaces of the layer (A). Therefore, the laminated polyester film of the 
present invention can have any one of a two-layered structure and a three-layered structure. When the lam- 
inated polyester film has a three-layered structure, t he cent ral layer is of the layer (A). The laminated polyester 
film Is blaxially oriented. 

so in the laminated pdyester film, the thickness of each layer may be determined freely, while the laminated 
pdyester film excellently functions when the layers) (B) has a proper thickness. For example, when the lam- 
inated pdyester film is used as a base film for a magnetic recording tape, the film thickness Is preferably 3 
to 12 urn and the thickness of the layer (B) is preferably at least 0. 1 urn and 1/5 or less of the film thickness. 
When the laminated pdyester film is used as a base film for a magnetic recording flexible disk, the film 

55 thickness is preferably 30 to 80 urn and the thickness of the layer (B) is pref rably 0.2 to 1 0 um, more preferably 
0.2 to 5 jam. 

For using the laminated polyester film as a base film for a magnetic recording tap , the Young's moduli 
of th laminated pdyester film both in th machin and transverse directions are pref rably at least 500 
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kotarr* Morapraf raWy, the Young's modulus in nedirecti n Is at least 500 kg/mm' and th Young's modulus 

E^J^i™*^ Young's modulus In nedlrectl n 

» at least 550 kg/mm* and the Young's modulus in the other direction is at least 650 kg/mn* For using the 
< Z1m polyd8terf,lm 88 8 baM film «* 8 "«flnetic recording flexible disk, the Young's moduli both in the 
5 machine and transverse directions are preferably at least 500 kg/mm*, more preferably at least 550 kg/mm* 
particularly preferably at least 600 kg/mm*. i^mm-, 

m -h 1 Il?J aminated '"'l 68 !* f ! lm . * ,he Pfe8ent inventton 0811 * P roduced bv a laminatad Production 

« * . ? l«y»t»)(B) are melt-coextruded to prepare an unstretched laminated film and this film 

10 is Diax tally on en tad. 

For producing the unstretched laminated polyester film by a melt-coextrusion method, the polyester and 
the copolyester are separately meted In different extruders, the molten resins are brought Into contact Just 
„ k ane *! ru8i0n * or within an extru8i on die, and the resultant laminate is cooled. When the molten resins 
are brought into contact just befbre an extrusion die. a feed block can be used as a device for oortSnflVS 

IS? " "TZi m *" n ,e8in8 ar8 brouflnt int0 00,11801 witnin 88 «trueion die, a stock plate die era 

multlmanlfold die can be used as the extrusion die. 

The biaxial orientation can be carried out by e consecutive biaxial orientation method or by a ai multaneoue 
Dianai orientation method, while the former consecutive biaxial orientation method is preferred. Further a 
three-atage orientation method or a four-stage orientation method may be employed " ' 

When the biaxial orientation is carried out by the consecutive biaxial orientation method, the orientation 
t^f^ 1T^^ ^perature hfcherthan the glass transilton temperature (Tg) of the polyester 
Pr !^ ra u y b6tW9en ^ * 3) and 018 * 50 >* C ' 8,10 the ort8rrtatl0 ' 1 <* 8 second 8 ie Is 
n^SL^L Tl '■TT 1 II? ^ WMn th6 8ame ,emparature 88 th8t employed at the first stage and a tem- 
perature which is higher than the same temperature employed thet employed at the firet stage by 20" C The 

relSt! ^^"^o lM8t * T Prefer9bly * lea8t 2<5 ' in a monoaxial dlrec,lon ' and th8 *» 8 »«teh 
??7?. P ^ S£ 8t 6, T" Pref9rably at lMst 8 " The haat treatm8nt ( h88t88t ) 18 ^"led <*» Preferably 
at 170" C or higher, more preferably at 190- C or higher, under tension. Atthough differing depending upon 
how long the heat treatment Is carried out. the upper limit of the heat treatment temperature naturally refers 
„ ! oatemp8rature8t wnicn tn « flh> »«» 8 «able form. The heat treatment is carried out preferably for several 
30 seconds to tens of seconds, more preferably for 3 seconds to 30 seconds. «r several 

. m f orproduci "9 tbe teminated polyesterfilm having high strength (high Young's modulus), it is preferred to 
!Z°h«H ^HHi hne -°T w four - 8ta 8 e orientation method in which the above unstretched film Is first 
stretched 2.0 1 to .30 times in the machine direction at a temperature between 1 30 and 1 70» C. the eo-atietched 
film b stretched 3.5 to 4.5 times in the transverse direction at a temperature between 130 and 160° C. and 

l^pSu^ 

im , J!!!! 89 " H iC '! y ° r 18 f0fme . d °" °™ 8Urf8C8 or 00111 ^rfaces of the laminated polyester film of the present 
invention, whereby a magnetic recording medium la obtained. 

A magnetic layer and a method of forming the magnetic layer one surface or eech of the surfaces of a 
imrtbn* ' 80011 8 k "° Wn ma9neti0 lfl y er and 8 known method may be employed in the present 

f hie ^ 8 T Pte ' 8 m8flnetlC ' ayer 19 f0rmed by applylnfl 8 maflnetlc °° atln fl composition to a base film. In 
h.s case, theferromagnetic powder for forming the magnetic layer ia selected from known ferromagnetic ma- 
tenals such as y-Fe^ Co-conteining r-Fefi» Cccontaining ^Fe,0 4 , CrO, and barium ferrite. 

The binder used with the magnetic powder la selected from known thermoplastic resins, thermosetting 
resins reactive resins and mixtures of these. Specific examples of these resins Include a vinyl cWorlde-vlnyl 
acetate copolymer and polyurethane elastomer. cmonge-vinyi 

. JJ* ma8 " etlc "n^O composition may further contain an abradant <e.g.. a-AfeO,). an electrically con- 

«*» b,a *)' 8 c'sPS-sant (e.g.. leolthin). a lubricant (e.g.. n-btf/stearate and iecrtSln 
a curing agent (e.g., epoxy resin) and a solvent (e.g., methyl ethyl ketone, methyl tsobutyl ketone and toluene 
A magnetic layer may be also formed by a wet method such as electroless plating or electrolytic plating 
or a dry method such as vacuum vapor deposition, sputtering or Ion plating. 

When a magnetic layer Is formed only on one surface of the base film, the other surface of the bass film 
may be coated with an organic polymer to maintain the running properties as a tape 

The present invention will be explained more in detail hereinafter by referenc to Examples. 
The physical property vaiu s and characteristics described In Examples 1-6and Comparative Examples 
1 - 4 were measured and defined as follows. p 
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(1) Young's modulus 

A film was cut to prepare a sample having a width of 1 0 mm and a length of 150 mm, and the sample was 
strained with an tnstron type universal tensile tester at an irtterchuck distance of 100 mm at a straining rate 
of 10 mm/minute at a chart feeding rate of 500 mm/minute to prepare a load-elongation curve. The Young's 
modulus was calculated on the basis of a tangent on the rising part of the load-elongation curve. 

(2) Surface roughness (Ra) of film 

A chart (surface roughness curve of a film) was drawn by means of a needle-contacting type surface 
roughness tester (Surfcoder 30C, supplied by Kosaka Laboratories) having a 2 um radius needle under a nee- 
dle pressure of 30 mg. A portion having a measured length L In the direction of its center line Is picked up from 
the surface roughness curve of a film. The center line of this portion picked up was regarded as an X axis, 
the direction of the length multiplication was regarded as a Y axis, and the roughness curve was expressed 
as Y = f(x). The value (Ra: um) given by the following equation was defined as the surface roughness of the 
film. 



(3) Heat shrinkage 

A film having a length of about 30 cm and a width of 1 cm, which had been accurately measured for a 
length, and was placed in an oven set at 105° C under no load, and heat-treated for 60 minutes. Then, the 
film was taken out of the oven, allowed to cool to room temperature and measured for a difference In length 
between before the heat treatment and after the heat treatment. The heat shrinkage was determined on the 
basis of the following equation. 



A film was slit to prepare a tape having a width of 1/2 Inch, and the tape was allowed to run 50 m while 
one blade edge was vertically pressed to the tape so that the tape was pushed 1 .5 mm apart from Its normal 
running course (running tension: 60 g, running speed: 1 m/second). The abrasion was evaluated on the basis 
of the width of abrasion dust adhering to the one blade edge. 

(5) Electromagnetic conversion characteristics 

Amagnetic video tape was measured for an S/N ratio with a noise meter supplied by Shibasoku K.K. Fur- 
ther, a difference between the above S/N ratio and the S/N ratio of a tape of Comparative Example 1 shown 
In Table 1 was calculated. As a VTR, EV-S700 supplied by Sony Corp. was used. 

(6) Running durability of magnetic tape 

While the running of a magnetic tape with a VTR (EV-S700, supplied by Sony Co. Ltd.) was started and 
stopped repeatedly for 100 hours, the magnetic tape was examined on its running state and measured for out- 
put. A magnetic tape which satisfied all of the following items was taken as excellent, and a magnetic tape 
which failed to satisfy any one of the Items was taken as poor. 

(i) : A tape edge did not bend and a tape did not become a wavy shape. 

(ii) : A tape did not squeak in running. 

(iii) : A tape underwent neither tearing nor breaking. 



Ra 




If (x) Idx 



Heat shrinkage (%) = f*=x100 
wherein Lq is a length before the heat treatment and AL is a difference in length. 



(4) Abrasion 
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(7) Skew 



*. DSx Vid *° t teP ?. Whl f JT" f adforreoordin 9atan ordinary temperature (20° C) at an ordinary humidity (60 

1™ L 2! ^ 1 70 ° ° f0r 1 h0Uf> 8 " d While the video **» «- I** b «* 81 a " «*'»■■> temper- 
ature at an ordinary humidity, a deviation amount was read at a head switching point. 



(8) Drop-out 



^Tw 0 "! 8 ^ 5 tl88C X 10 dB were counted wl,h a co"""«relally available drop-out counter (e.g., VH01BZ, 
supplied by ShibasokuK.K.) to determine the number of counts per minute. 8 ' 



) Void area ratio 



v-e^lSE?,? ^ Wa f^^ tCh8d to expose fine P artfclM h tn8 and aluminum was uniformly 
vapor-deposrted thereon in a thickness of 400 to 500 angstroms or less. Then, while the film surface was ob- 

VZ "f nnln 9 •>•*«' microscope at a magnification of 3.500 to 5.000. voids around fine particles 
c £ 8/988 Wlth 8n ,mafle ana| y 2in 9 apparatus Luzex 500 supplied by Nfhon Regulator Co., Ltd 

Further, the f.ne particles were similarly measured for areas, and the void area ratio was determined by div- 
iding the areas of the vokfe by the areas of the fine particles. 

at Jo'v'an: 8 JSS'S T T^"* Wtth 8 JFC " 110 ° i0n ^ 3utterin 8 apparatus supplied by NEC Corp. 

II m £ ? n * minUteS - ne vaCuum dagree about 1<h>To "- Tne particles measured had a 

size of about 0.3 pm or greater. 

(10) Amount of oligomer extract 

A film (38 mm x 38 mm) was Immersed In 20 cc of chloroform at 25° C for 1 hour, and the film was taken 
out. Then, ^chloroform solution containing a remaining oligomer extract was measured for absorbance at 
a wavelength of 240 nm. and the oligomer amount was determined on the basis of the absorbance by reference 
IneTaSn^ °" ^ th " retetlon « hto °atween »» Corner concentration and 

Shln^dzfSioSJn 8 " 06 ™ m8aSUred With 8 self -« 00fdin fl apactrophotometer HV-VIS-NIR supplied by 



Example 1 



having an average particle diameter of 0.1 urn was prepared according to a conventional method. The hom- 
opdymer had an intrinsic viscosity of 0.63 dl/g. 

40 »* tS'S 8 " "^^^"aphthslenedlcarboxylate copolymer having dlethylene glycol (DEO) component 
40 astneco^ymer^ 

ISS?? ff 1 * di8meterof 01 and 002 * "y weight of calcium carbonate having an average particle 

4S B vtr,!l!r a a D ^!K h0m l P0,ym , er 8nd th8 c °P°'y mar woro aepararaly dried and then melted in different melt- 
axtruder, and these two polymers were allowed to come In contact In a bl layer-structured extrusion die ex- 
truded and cooled to obtain a laminated unstretched film. exirusion oie, ex 
Theaboye-obtained unstretched film was stretched 3.1 times in the machine direction at 130° C through 
two rolls having a velocity difference, further stretched 6.35 times in the transverse direction at 130° C with 

- ^hl^ 

The above biaxially oriented laminated polyester film was taken up. Table 1 shows the properties thereof. 
Separately, the following composition was placed In a ball mill and kneaded/dispersed for 16 hours, and 
5 parts by weight of an isocyanate compound (Desmodur L. supplied by Bayer AG) was added. The mixture 
waa dispersed for one hour under shear force at a high velocity to prepare a magnetic coating composition. 
08 Magn tic coating compositi n: 
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(Part by weight) 



Acicular Fe particles 100 
Vinyl chloride-vinyl acetate 

copolymer 15 
(Eslec 7A, supplied by Sekisul 
Chemical Co. . Ltd. ) 

Thermoplastic polyurethane 5 

Chromium oxide 5 

Carbon black S 

Lecithin 2 

Fatty acid ester 1 

Toluene 50 

Methyl ethyl ketone 50 

Cyclohexanone 50 



The above-obtained magnetic coating composition was applied to the homopolymer surface of the above 
biaxlaily oriented polyester film so that the coating had a thickness of 3 um. Then, the film was subjected to 
orientation treatment in a direct-current magnetic field at 2,500 gauss, dried under heat at 100° C, treated with 
a super calender (linear pressure 200 kg/cm, temperature 80° C), and taken up. The so-obtained roll was al- 
lowed to stand In an oven at 55° C for 3 days. 

Further, the following back coating composition was applied to the surface (running surface) of the co- 
polymer of the above biaxially oriented laminated polyester film so that the back coatings had a thickness of 
1 jim, and dried. Further, the film was cut to prepare a tape having a width of 8 mm, whereby a magnetic tape 
was obtained. 



Back coating composition: 




(Part by weight) 


Carbon black 


100 


Thermoplastic polyurethane 


60 


Isocyanate compound (Coronate L supplied by Nippon Polyurethane Industries, 
Ltd.) 


18 


Silicon oil 


0.5 


Methyl ethyl ketone 


250 


Toluene 


50 



Table 1 shows the properties of the above-obtained film. 



Examples 2 - 5 and Comparative Examples 1 - 2 

Example 1 was repeated except that the amount of diethylene glycol component as the copolymer unit 
was changed as shown in Table 1 . Table 1 shows the properties of the so-obtained films. 

As shown in Table 1, the tapes obtained from the films prepared in Examples were excellent In freedom 
from drop-out, electromagnetic conversion, running durability and skew. 

In the column of "Film structure - in Table 1, the "homopolymer" refers to ethylene-2,6-naphthalenedicar- 
boxyiate homopolymer, and the "copolymer" refers to the ethylene-2,6-naphthalenedlcarboxylate copolymer 
having diethylene glycol (DEO) component as the copolymer unit. 
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Table i (continued) 



5 




Electroaagnetlc 
conversion 
characteristics 
Y-S/N (dB) 


Running" 
durability 


Skew 

(^.sec) 


Drop-out 
(piece/min.) 


10 


CEx.l 


-0.5 


excellent 


5 


13 




Ex.1 


♦0.5 


excellent 


5 


12 


15 


EX.2 


♦0.5 


excellent 


5 


8 


20 


Ex.3 


0 


excellent 


5 


7 




CEX.2 


-0.5 


excellent 


5 


15 


25 


Ex.4 


0 


excellent 


5 


5 




Ex. 5 


0 


good 


5 ! 


5 1 



Ex. = Example , CEx. - Coaparatlve Example 



Example 6 

35 An ethylene-Z6-napht halenedlcarboxyiate homopolymer which substantially did not contain fine particles 
as a lubricant was prepared according to a conventional method. Further, an ethylene-2,6-naphthalenedicar- 
boxyfata copolymer having 3 % by weight of diethyiene glycol component as the copolymer unit, containing 
0.3 % by weight of silica fine particles having an average particle diameter of 0.1 urn and 0.015 % by weight 
of calcium carbonate fine particles having an average particle diameter of 0.6 um, was prepared according to 

40 a conventional method. These polymers had an intrinsic viscosity of 0.65 dl/g. 

The above homopolymer and copolymer were separately dried and then melted in different melt-extruder, 
and these two polymers were allowed to come In contact in a three layer-structured extrusion die such that 
the homopolymer formed a central layer and that the copolymer formed two surface layers, extruded and rap- 
idly cooled to obtain a laminated unst retched film. 

45 The above-obtained unstretched film was stretched 3.6 times In the machine direction at 140° C, further 
stretched 3.7 times In the transverse direction at 150° C, and then heat-treated at 235° C for 30 seconds to 
give a biaxially oriented laminated polyester film having a thickness of 62 um. 

The above biaxially oriented laminated film had a Young's modulus of 610 kg/mm 2 both in the machine 
and transverse directions, a surface layer thickness of 2 um each and a central layer thickness 58 um. 

50 The two surface layers of the above-obtained laminated polyester film were formed of the copolymer and 
the void area ratio of voids formed around the silica and calcium carbonate fine particles in the surface layers 
was very small, as small as 1 .01. 

Comparative Exampl 3 

50 

An thy! ne-2,6-naphthalen dlcarboxylate homopolymer containing 0.3% by weight of silica fine particles 
having an averag par t id e diameter of 0. 1 um and 0.01 5 % by weight of calcium carbonate fine particles having 
an average part id diam ter of 0.6 um was prepared according to a conventional method. 
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Th n, a biaxially ori nted laminat d film was obtained in the sam mann r as in ExampI 6 exc pt that 
thewpdymer used In ExampI 6 was replaced with the above thyl ne-2.6-naphthalenedlcarboxylate h m- 
opolymer. The void area ratio of voids formed around the silica and calcium carbonate fine particles in the 
surface layers was as large as 1 .15. 

The films obtained In Example 6 and Comparative Example 3 were respectively slit to prepare samples 
having a width of 300 mm and a length of 2.000 m, and then taken up. 

These samples were separately allowed to run about 2,000 m in contact with dust fabrics (nonwoven fabric 
tor dust removal), and the dust fabrics were observed for white powder-like dust adhering thereto. As a result 
he dust fabric used with the sample prepared In Example 6 had a clearly smaller amount of the adhering dust 

T ^L U8 L^ Wtth the 8an,ple pPBpared obtained in Comparative Example 3. which showed that 
the surface of the film obtained in Example 6 was hauler to abrade. 

Claims 

1. A laminated polyester film for a magnetic recording medium, which comprises a layer (A) of a polyester 
coneiating essentially of a recurring unit of ethylene-2,6-naphthalenedioarboxylate and layerfs) (B) of a 
copolyester composed mainly of a recurring unit of ethy»ene-2,6-naphthalenedicarboxytate. the copolye- 
ster containing 1 to 5 % by weight of diethylene glycol component as the copolyester unit, the layer (A) 
being provided with the layerfs) (B) on one surface or both surfaces thereof, the laminated polyester film 
being biaxially oriented. 

2. A laminated polyester film according to claim 1, wherein the laminated polyesterfilm has a bilayer struc- 
ture formed of the layer (A) and the leyer(B). * 

3. Alamlnated polyesterfilm according to claim 1, wherein the laminated polyesterfilm has a three-layer 
structure formed of one layer (A) and two layers (B), the layer (A) forming a central layer. 

4. Alamlnated polyester film according to claim 1. wherein the laminated polyester film has a thickness of 
3 to 12 urn and Young's moduli of at least 500 kg/mm* in both the machine and transverse directions. 

5. A laminated polyester film according to claim 4, wherein the layers) (B) has/have a thickness of at least 
0.1 urn and said thickness is one fifth or less of a thickness of the laminated polyesterfilm. 

6. A laminated polyester film according to claim 1. wherein the laminated polyester film has a thickness of 
30 to 80 urn and Young's moduli of at least 500 kg/mm* in both the machine and transverse directions. 

7. A laminated polyester film according to claim 6, wherein the layeris) (B) has/have a thickness of 0.2 to 
10 Jim. 

8. Alamlnated polyesterfilm according to claim 4. wherein the laminated polyesterfilm la a base film of a 
high-density magnetic recording tape. 

8. Alamlnated polyester film according to claim 6, wherein the laminated polyesterfilm is a base film of a 
high-density magnetic recording flexible disk. 

10. Use of the laminated polyesterfilm recited In claim 4 as a base film for a high-density magnetic recording 
11 " fle!!dbte t d?sk minatod P0lye8terf ilm recite<l ln aaim 6 88 a basa f ilm for a hlflh-density magnetic recording 
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PROBLEM TO BE SOLVED: To provide a transparent 
gas barrier polyester film suitable as a packaging 
material excelent In gas barrier properties even 
under a high humidty condition and also excellent 
in bending resistance. 



obtained by forming a membrane layer comprising 
sllcon oxide and/or aluminum oxide on at least the 
single surface of a biaxial ry stretched polyester 
film comprising a 60-90/40-10 (mass %) mixture of 
polyethylene terephtheJate and 
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